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CHAPTER 1 
INTRODUCTION AND METHOD OF STUDY 
 
 
1.1 INTRODUCTION 
 
According to contemporary financial management theory (Correia, 
Flynn, Uliana & Wormald, 2001: 15, 590; Drury, 2004: 546; Hansen & 
Mowen, 1997:  719; Parkinson & Ogilvie, 2002: 10; Peterson & 
Fabozzi, 2002: 1), the goal of the firm is to maximise shareholders’ 
wealth.  In order to maximise shareholders’ wealth, the following 
decision-making processes are crucial, and need to be carefully 
considered.  Firstly, the investment decision, which makes sure that 
the current investment opportunities are utilised to their best potential, 
resulting in better future returns for the firm.  
 
Secondly, the financing decision, which supports the investment 
decision, by deciding on possible funds available that can be utilised 
in profitable investments opportunities for the future.  A part of the 
investment decision is the question on how funds will be raised and 
which of the available funds will benefit the firm the most.  
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Thirdly, the dividend decision, which supports the financing decision, 
by deciding how much of the firm’s earnings will be retained for future 
investments, or distributed to shareholders by way of a dividend. 
 
1.1.1 Definition and objectives of capital budgeting  
 
Capital budgeting is defined by Shim and Siegel (1994: 313) and 
Stenzel and Stenzel (2003:  92) as the best option and financing 
decision for long-term investment proposals. 
 
Brewer, Garrison and Noreen (2005: 498) further define capital 
budgeting as an investment analysis done by managers to determine 
which proposal has the best return in future cash flows. 
 
Investment proposals are options for the firm to invest in long-term 
assets.  Long-term assets are proposals whose future returns 
extends beyond one year, as apposed to short-term assets, whose 
future returns are restricted to one year or less. Long-term assets 
include equipment, machines, buildings and people, amongst others.   
 
According to Peterson and Fabozzi (2002: 6) the capital budgeting 
process consists of the following stages: 
? Investment screening and selection 
? Capital budget proposal 
? Budgeting approval and authorisation 
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? Project tracking 
? Postcompletion audit 
Drury (2004: 494) is of the opinion that the investment, financing and 
dividend decisions are considered by the capital budgeting process 
as follow: 
? Determining which specific projects a firm should accept. 
? Determining the total amount of capital expenditure which the 
firm should undertake. 
? Determining how the total amount of capital expenditure 
should be financed. 
From the above, it is clear that the capital budgeting process is 
crucial for achieving the goal of maximisation of shareholders’ wealth.  
In addition, once an investment is undertaken, it is not easily 
reversible without a great deal of financial loss to the firm or even a 
severe decline in the growth of the firm. 
 
Capital budgeting should, therefore, be a carefully considered 
process and is made more difficult by the following factors: 
? The time span is normally more than one year from the current 
accounting period; 
? the uncertainties of the future; and 
? the high degree of risk involved. 
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1.1.2 Capital budgeting decisions 
 
 Capital budgeting is fundamental to all firms’ strategic decision-
making processes.   The extent to which capital budgeting plays a 
role within a firm is determine by the following factors: 
? The size of the firm; 
? the type of industry in which the firm finds itself;  and 
? the growth rate of the firm. 
 
According to Brewer et al (2005: 498) and some other authors 
(Correia et al, 2001: 268; Moscove, Crowningshield & Gorman, 1985:  
856;  Peterson & Fabozzi, 2002: 9; Shim & Siegel, 1994: 315), typical 
capital budgeting decisions include the following: 
? Expansion programme – Should a new plant, warehouse, or 
other facility be acquired to increase capacity and sales? 
? Replacement programme – Should old equipment be replaced 
with new equipment to reduce costs? 
? New products or markets – Should a new product or market be 
introduced? 
With these capital budgeting decisions, there is always risk involved.   
 
Replacement programmes are perceived to be the capital budgeting 
decisions with the lowest risk level.  As an example, if a newer asset 
replaces an old asset there is a reduction in maintenance cost and 
downtime.  The employees know how this type of asset (machinery) 
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operates and little or no asset failure will be experienced.  There is 
also little risk associated with expansion programmes.  Increasing 
production volumes by adding an asset to operations will not have a 
major impact on any of the already established products or markets.  
Entering a new product line or market is the most risky of all the 
decisions.  It is new in all areas of operations, and building 
experience can be a time consuming exercise (Peterson & Fabozzi, 
2002: 9). 
 
Therefore, is it important to consider the level of risk associated 
before arriving at a capital budgeting decision. 
  
1.1.3 Capital budgeting evaluation techniques 
 
In addition to the risk mentioned above, the capital budgeting process 
must also evaluate each investment proposal in terms of its future 
returns.  In order to maximise the profitability of the firm and also 
shareholders’ wealth, those investment proposals with the best 
returns should be selected by the capital budgeting process.  Capital 
budgeting evaluation techniques are categorised into two groups, 
namely sophisticated techniques and unsophisticated techniques.   
Both techniques use cash flows as their starting point in order to get 
to the result from which a final decision can be taken.  This will be 
discussed in more detail in Chapter 2.  The main difference between 
sophisticated techniques and unsophisticated techniques is the time 
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value of money.  Sophisticated techniques take the time value of 
money into consideration, whereas unsophisticated techniques ignore 
the time value of money.  The time value of money will be discussed 
in more depth in Chapter 3. 
 
1.1.3.1  Capital budgeting techniques 
 Sophisticated capital budgeting techniques and unsophisticated             
capital budgeting techniques can be identified as follows: 
 Sophisticated: 
? Net present value (NPV) 
? Internal rate of return (IRR) 
? Discounted payback 
? Profitability index 
 
Unsophisticated: 
? Payback method 
? Accounting rate of return 
 
In Chapter 3, sophisticated techniques will be discussed in more 
detail.  Unsophisticated techniques will be discussed in depth in 
Chapter 4.  
 
Upon accepting or rejecting an investment proposal, the capital 
budgeting process must consider the nature of the investment 
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proposal.  The nature of the investment proposal can be described as 
follows: 
 
? Independent and mutually exclusive proposals 
Independent proposals are proposals that are evaluated 
individually and more than one proposal can be accepted or 
rejected. 
As regards mutually exclusive proposals, only the best proposal 
can be accepted and all the other proposals need to be rejected. 
 
? Divisible and indivisible proposals 
Divisible proposals may be divided up into a number of separate 
parts, each capable of being accepted on its own. 
Indivisible proposals cannot be divided into separate parts and 
must be accepted or rejected in their totality. 
 
1.2 RESEARCH OBJECTIVES 
  
The first research objective of this dissertation is an empirical study of 
the capital budgeting process to determine what capital budgeting 
evaluation techniques are used by firms in the Nelson Mandela 
Metropole. 
 
The second research objective of this dissertation is how the size of 
the firm impacts on the type of capital budgeting evaluation 
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techniques used.  The size of the firm is measured by magnitude of 
turnover, assets and the number of employees. 
 
1.3 RESEARCH DESIGN AND METHODOLOGY 
1.3.1 Research methods 
 
In an attempt to achieve the objective of this dissertation an 
evaluation and assessment of the capital budgeting evaluation 
techniques used by firms in the Nelson Mandela Metropole, was 
undertaken.  The following research methodology was used: 
 
Firstly, an in-depth analysis of secondary data from financial 
textbooks, dissertations and reports on capital budgeting evaluation 
techniques, was performed.  The purpose of the in-depth analysis of 
secondary data was to determine the guidelines that exist pertaining 
to capital budgeting evaluation techniques used by financial 
managers in firms.  This activity was useful in preparing the 
questionnaire. 
 
Secondly, in order to obtain empirical perspectives on capital 
budgeting evaluation techniques used by the firms in the Nelson 
Mandela Metropole, and to give effect to the stated research 
objectives, an empirical survey was conducted. 
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The purpose of the empirical survey was to obtain more clarity on the 
capital budgeting evaluation techniques used by firms in the Nelson 
Mandela Metropole.  The empirical study used a personal interview 
directed at local firms in the Nelson Mandela Metropole. 
 
The personal interview made use of a questionnaire (see      
Annexure A) that is divided into three sections, namely, Section A 
(Biographical details), Section B (The different capital budgeting 
evaluation techniques used by firms) and Section C (Financial data 
on the firm).  The design of the questionnaire and the types of 
questions are covered in Chapter 5.  The results of the empirical 
survey are analysed and discussed in Chapter 6.  The 
recommendations on the results are discussed in Chapter 7. 
 
1.4 SCOPE OF THE STUDY 
 
The empirical study limited itself to the Nelson Mandela Metropole 
business environment.  A personal interview was directed at a 
sample of all business entities within the Nelson Mandela Metropole.  
Information on selection of the sample is contained in Chapter 5.  The 
structure and reliability of the questionnaire is explained in Chapter 5. 
 
1.5 PLAN OF THE DISSERTATION 
  
 The plan of this dissertation is as follows: 
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Chapter 1 introduces the goal of all firms and the three decisions 
crucial to the achieving of the goal.  It also provides a definition and 
objectives of capital budgeting, capital budgeting decisions, capital 
budgeting evaluation techniques; research objectives; research 
design and methodology and scope of the study. 
 
With the definition of capital budgeting and method of study as 
background, Chapter 2 will cover cash flows as the basis in the 
capital budgeting process. 
 
Chapter 3 and Chapter 4 will cover, the definition of sophisticated 
capital budgeting evaluation techniques and unsophisticated capital 
budgeting evaluation techniques respectively.   The advantages, 
disadvantages and a basic illustration of all the evaluation techniques 
will be discussed. 
 
Chapter 5 will deal with the selection of the sample, the structure and 
reliability and relevance of the questionnaire, the extent of the 
response and the findings on the biographical information of 
respondents. 
 
In Chapter 6,  the research findings are presented and interpreted. 
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In Chapter 7, the conclusion includes recommendations on the 
findings that resulted in the previous chapter in terms of the research 
objectives.  
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CHAPTER 2 
CASH FLOWS USED IN CAPITAL BUDGETING EVALUATION 
TECHNIQUES 
 
 
2.1 INTRODUCTION 
 
The identification of realistic cash flows forms part of the starting point 
in the capital budgeting process.  Both the sophisticated and 
unsophisticated capital evaluation techniques use cash flows as the 
basis for the calculations of each technique.  For each new 
investment project the firm identifies appropriate cash flow 
estimations.  This is done by researching past investment trends, 
making use of previous managerial experience and taking into 
consideration future trends and expectations. 
 
According the Peterson and Fabozzi (2002: 13) the following cash 
flow concepts are crucial in the capital budgeting process: 
? Investment cash flows 
? Operating cash flows 
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2.2  INVESTMENT CASH FLOWS 
 
According to Correia et al (2001: 281) the financial manager should 
consider the investment cash flows, which originate when an asset is 
acquired or sold during the life of the investment project. 
 
2.2.1  Acquisition of assets 
 
When an asset is to be acquired, the following three cash flows 
should be considered:  cost of the asset, set-up expenditure, 
including shipping, delivery and installation expenses and any tax 
credit. 
The formula is as follows: 
  Cost (cash outflow) 
+  Set-up expenditures (cash outflow) 
-   Tax credit (cash inflow) 
=  Cash outflows from buying an asset  
The cash flow from buying a new asset will have a significant change 
in the value of the firm’s cash flows (as seen in the illustration below). 
 
Equipment costing R80 000 is to be acquired.  In addition installation 
fees of R5 000 will be paid.  The South African Revenue Service 
(SARS) will allow a 30 % tax credit on the equipment. 
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 TABLE 2.1:  Expected   cash   flows  from  buying equipment for  
                                   R80 000 
Cost of equipment R80 000
Set-up expenditures (installation fees) 5 000
Tax credit (30 %) ( 25 500)
Cash outflow from buying the equipment R59 500
 
2.2.2 Disposing of assets 
 
An asset will normally be sold at the end of its useful life or when the 
investment project comes to an end.  When the decision is taken to 
sell an old asset and to replace it with a newer one, the financial 
manager has to consider the cash flows from selling the old asset 
and the cash flow from buying a new asset.  When an asset is sold, 
monies received as a sale consideration and taxes paid or 
allowances received, will have to be considered when calculating 
resultant cash flows.  The cash flow from selling an old asset can 
bring about a significant change in the value of the firm’s cash flows.  
This will be illustrated in the example that follows. 
 
An old machine is sold for R80 000 (R90 000 cost price).  The book 
value of the old machine at the end of the 5 years is equal to         
R24 000.  Assuming that this machine has a useful lives of 5 years 
and the old machine is sold at the end of its life.  The assumption is 
made that the firm’s ordinary tax rate is 30 % and the tax rate on 
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capital gains is 25 %.  The following three factors need to be 
considered: 
? The expected sales price; 
? the book value of the asset for tax purposes at the time of 
disposition;  and 
? the tax rate at the time of disposal. 
  
 TABLE 2.2:  Expected  cash  flows   from  selling  a  machine  for     
                                   R80 000 
Taxes from selling asset: 
     Selling price 
     Book value 
     Gain 
     Ordinary tax rate 
     Tax on recoupment 
R80 000
( 24 000)
56 000
 x  30 %
16 800
Proceeds (cash inflow) from selling machine R80 000
Tax on gain – 30 % (cash outflow) ( 16 800)
Cash inflow from selling the machine R63 200
 
If the assumption is made that the machine is sold for R100 000 
instead of R80 000, there will be a change in the cash flow from 
selling the machine, because there are other tax implications to 
consider, if an asset is sold for more than the original cost. 
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TABLE 2.3:  Expected   cash  flows   from    selling   a   machine   
                     for R100 000 
Taxes from selling asset: 
     Selling price  
     Cost of machine 
     Capital gain 
     Capital gains tax rate  
     Tax on capital gain 
  
     Cost of machine 
     Book value 
     Gain 
     Ordinary tax rate 
     Tax on recoupment 
R100 000
  ( 90 000)
 10 000
 x    25 % 
2 500
R90 000
( 24 000)
66 000
 x_  30 %
19 800
Proceeds (cash inflow) from selling machine R100 000
Tax on gain - 30 % (cash outflow) ( 19 800)
Tax on capital gain – 25 % (cash outflow) (  2 500)
Cash inflow from selling the machine R77 700
 
If the assumption is made that the machine is sold for R23 000 
instead of R80 000 or R100 000, there will be a change in the cash 
flow from selling the machine, because there are other tax 
implications to consider, if an asset is sold for less than the book 
value. 
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TABLE 2.4:  Expected   cash  flows  from  selling  a  machine  for  
                     R23 000 
Taxes from selling asset: 
     Selling price 
     Book value 
     Loss 
     Ordinary tax rate 
     Tax on loss 
R23 000
( 24 000)
(1 000)
 x  30 %
(   300)
Proceeds (cash inflow) from selling machine R23 000
Tax on loss - 30 % (cash inflow) 300
Cash inflow from selling the machine R23 300
 
The cash flows for each situation change drastically depending on all 
the tax implications attaching to each situation.   
 
2.3 OPERATING CASH FLOWS 
 
According to Firer, Ross, Westerfield and Jordan (2004:  32) 
operating cash flows can be defined as the day-to-day operating 
costs, which also need to be considered in the calculation of the cash 
flows.  There are the following important operating cash flows to 
consider when looking at an investment project, namely: 
? Changes in revenues and expenses. 
? Cash flows from change in taxes as a result of changes in 
revenues and expenses. 
  
20
? Cash flows as a result of the tax implications of depreciation. 
? Changes in working capital. 
 
The investment cash flow (buy or selling of an asset) added to the 
operating cash flow will result in the net cash flow for the new 
investment opportunity. 
 
2.3.1 Changes in revenue and expenses 
 
When undertaking an investment project, a comparison has to be 
made between the advantages (incomes) and difference (costs) 
between the new and old asset.  In keeping the current old asset, 
revenues generated from this old asset may be diluted because of 
more downtime.  The acquisition of a new asset will result in the 
manufacture of more units which will generate more revenues.  
 
2.3.2 Cash flows from change in taxes as a result of changes in 
revenues and expenses 
 
After the changes in revenue and expense are identified, there can 
be taxation implications involved.  A taxable income will give rise to 
the payment of taxes (cash outflow) whereas an assessed loss will 
result in a tax saving (cash inflow).  Taxable income is reduced by the 
amount of wear and tear allowances granted by SARS. The following 
formula can be helpful: 
  
21
Revenue  
– Expenses  
=  Taxable income / (loss)   
x Original tax rate 
= Cash flow taxes from changes in revenue and expenses 
 
2.3.3 Cash flows as a result of the tax implications of depreciation 
 
Even though depreciation is not seen as a cash transaction, the tax 
laws allow the firms to depreciate an asset (using a specified 
percentage rate) at the end of each year on the original cost price.  
This means that the firm’s taxable income is reduced and less taxes 
need to be paid to the SARS.  
 
2.3.4 Net working capital 
 
According to Parkinson and Ogilvie (2002:  401) during the life span 
of the investment project the working capital increases the net cash 
flow of the investment project.  At the end of the investment project 
the initial outlay of working capital at the beginning of the investment 
project plus the total working capital cash flows throughout the life 
span of the investment project should be recouped.   
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2.4 CONCLUSION 
 
The most important points to come out of this chapter are highlighted 
as follows: 
 
? Both investment cash flows and operating cash flows have a 
significant impact on the calculation of an investment project. 
? Cash flows should be estimated as realistically and accurately as 
possible for the capital budgeting evaluation techniques to result 
in a true accept or reject outcome (Rule of Thumb). 
? There are tax implications to consider when calculating certain 
cash flows in an investment project. 
 
As cash flows are the starting point in the capital budgeting process 
the evaluation of the capital budgeting evaluation techniques 
(sophisticated and unsophisticated) will be discussed in Chapter 3 
and Chapter 4 respectively.  
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CHAPTER 3 
SOPHISTICATED CAPITAL BUDGETING EVALUATION TECHNIQUES 
 
 
3.1 INTRODUCTION 
 
Financial managers need to decide which type of capital budgeting 
investment project to accept.  In addition, financial managers can 
make use of sophisticated capital budgeting techniques to see which 
investment proposal will have a profitable return.  There are four 
sophisticated capital budgeting evaluation techniques (discounted 
cash flow methods) involving the time value of money, namely: 
? Net present value (NPV) 
? Internal rate of return (IRR) 
? Discounted payback 
? Profitability index (PI) 
The time value of money is crucial in these four sophisticated 
budgeting evaluation techniques.  Brewer et al (2005: 499) and some 
other authors (Correia et al, 2001: 28; Drury, 2004: 498;  Dayananda, 
Irons, Harrison, Herbohn & Rowland, 2002:  74;  Heitger & Matulich, 
1986:  897;  Niemand, Meyer, Botes & Van Vuuren, 2004: 480) 
illustrate the time value of money in the single payment formula, which 
is as follows: 
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 FVn = PV(1 + k)n 
where FVn represents the future value to which the present value 
(PV) will grow if invested for n period at a required rate of k per 
period.  If R1 (PV) is invested today at the required rate of return of 
10 % (k), it will be worth R1,10 after a year (n).   
 FVn = PV(1 + k)n 
 = R1(1 + 0,10)1 
 = R1,10 
This is due to the interest of R0.10 that the investment earns during 
the year.  And, if R1 (PV) is invested today at the required rate of 
return of 10 % (k), it will be worth R after 5 years (n). 
 FVn = PV(1 + k)n 
 = R1(1 + 0,10)5 
 = R1,61 
This is due to the interest of R0.61 that the investment earns during 
the five-year period.  The firm needs to receive a profitable return 
during the period of the long-term investment in order for the 
investment to be worthwhile.  The extra reward is called the return 
(interest) that is received back on this investment.  The time value of 
money highlights the fact that the firm would prefer to receive the 
money on the investment sooner than later, because the returns on 
the investment can then be reinvested elsewhere to earn more 
money. 
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3.2  NET PRESENT VALUE (NPV) 
3.2.1  Definition of the net present value 
 
Correia et al (2001: 270) and several other authors (Block & Hirt, 
1987:  370;  Brigham, 1986:  284;  Garrison, Noreen & Seal, 2003: 
363; Horngren, Datar & Foster, 2003: 720) define net present value 
as the net projected future cash flows, discounted back to the present 
value by using the minimum required rate of return (discount rate, 
hurdle rate or cost of capital).  The cost of the initial investment is 
then subtracted from the sum of the discounted future cash flows 
(gross present value), to arrive at the net present value figure.  
 
3.2.2 Advantages of the net present value 
 
The main advantages of the net present value are as follows: 
? Provides more reliable information or statistics than any other 
technique because absolute values are used. 
? Shows the risk associated with all future cash flows. 
? Shows an increase in the firm’s value (maximising shareholders’ 
wealth). 
? Takes into account the time value of money. 
? Takes into account all cash flows. 
? The basis for this method is straightforward. 
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3.2.3 Disadvantages of the net present value 
 
The main disadvantages of the net present value are as follows: 
? For determining expected annual cash flows and expected 
period of benefit (useful life), subjective (mostly estimations) 
data is used. 
? In comparison with the payback method or accounting rate of 
return (ARR), the NPV technique is difficult to calculate and to 
understand. 
? Projects with different useful lives will give positive NPV for both, 
but the project with the shortest useful life is a better project to 
accept (independently exclusive projects).  
? Outcome is shown as a rand value and not as a percentage; 
which are usually easier to understand. 
? Requires a predetermined discount rate (cost of capital), which 
can be a lengthy procedure, to calculate.  
 
3.2.4 Rule of Thumb 
 
Garrison and Noreen (2003: 639) and some other authors (Drury, 
2004: 498; Firer et al, 2004: 252; Peterson & Fabozzi, 2002: 73; Seitz 
& Ellison, 2005: 140) state that when the sum of the discounted cash 
inflows (gross present value) exceeds the initial investment, a positive 
NPV will result, but where the initial investment exceed the 
discounted inflows, a negative NPV will result. In the case of 
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independent projects, all projects with a positive NPV must be 
accepted, but when it comes to mutually exclusive projects, only the 
specific project with the highest positive NPV should be accepted. In 
all cases, projects with a negative NPV will not be accepted.  The 
positive NPV that can result from the NPV technique, helps to identify 
the investment projects that will increase shareholders’ wealth.   
When the NPV equals zero, only the cost of capital is met, therefore 
the shareholders earn no interest and shareholder’s wealth is not 
increased. 
 
3.2.5  Basic illustration of the net present value 
 
 TABLE 3.1:  Initial   investments  and cash   flows for Investment  
                       A and Investment B 
                                      Cash flows 
Year Investment A Investment B 
0 (R10 000) (R10 000) 
1 R 5 000 R 1 500 
2 R 5 000 R 2 000 
3 R 2 000 R 2 500 
4 R 3 500 R 5 000 
5 R 1 000 R 5 000 
 
The initial investments of R10 000 in year 0 (beginning of year 1), 
represent the different investments in project A and B, that the firm 
wants to make. The financial manager must perform the NPV 
calculation to determine whether the return on each project will be 
profitable for the shareholders of the firm.  In this example a discount 
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rate of 10 % is used.  The discount rate present value factors were 
rounded to three decimal places for illustrative purposes. 
  
 TABLE 3.2:  Present  value  calculations  for  Investment  A  at  a  
                       discount rate of 10 % 
 Year Amount cash flow Discount rate (10 %) Present value 
1 R 5 000 0.909 R  4 545.00 
2 R 5 000 0.826 R  4 130.00 
3 R 2 000 0.751 R  1 502.00 
4 R 3 500 0.683 R  2 390.50 
5 R 1 000 0.621 R     621.00 
Gross present value R13 188.50 
Less:  Initial investment R10 000.00 
Net present value R  3 188.50 
 
 TABLE 3.3:  Present value  calculations  for  Investment  B  at  a  
                       discount rate of 10 % 
Year Amount cash flow Discount rate (10 %) Present value 
1 R 1 500 0.909 R  1 363.50 
2 R 2 000 0.826 R  1 652.00 
3 R 2 500 0.751 R  1 877.50 
4 R 5 000 0.683 R  3 415.00 
5 R 5 000 0.621 R  3 105.00 
Gross present value R11 413.00 
Less:  Initial investment R10 000.00 
Net present value R  1 413.00 
 
Both projects have produced a positive NPV (Investment A – positive 
NPV of R 3 188.50 and Investment B – positive NPV of   R 1 413); if 
independent, both projects would be accepted.  If both investments 
are undertaken, the return after their useful lives will be more than the 
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initial investment made in year 0, after taking the discount rate and 
time value of money into consideration. 
 
If Investment A and Investment B were mutually exclusive, only 
Investment A would be accepted because Investment A has the 
highest positive NPV, and is returning the highest profit. 
 
3.3 INTERNAL RATE OF RETURN (IRR) 
3.3.1 Definition of internal rate of return 
 
According to Maher, Stickney and Weil (1997:  290), McWatters, 
Morse and Zimmerman (2001: 472) and Weetman (1996: 284) the 
internal rate of return is the discount rate at which the present values 
of the net projected future cash flow calculated for each project, 
equals the present value of the initial investment, causing the net 
present value of the project to equal zero.  This discount rate is the 
highest rate of return that will cause no harm to the shareholders’ 
wealth. 
 
The trial and error formula for the IRR evaluation technique, is as 
follows: 
 IRR  =  lowest discount rate + [positive NPV / (positive NPV –  
                                 negative NPV] X (difference between the discount rates) 
If the difference between the discount rates is equal to one, the IRR 
will be more accurate. 
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3.3.2 Advantages of the internal rate of return 
 
The main advantages of the internal rate of return are as follows: 
? Shows the risk associated with all future cash flows. 
? Shows an increase in the firm’s value (maximising shareholders 
wealth). 
? Rule of Thumb often leads to the same decisions as for NPV. 
? More reasonable and accurate than the accounting rate of 
return. 
? Takes into account the time value of money. 
? Takes into account all cash flows. 
? Easy to understand and to communicate. 
 
3.3.3 Disadvantages of the internal rate of return 
 
The main disadvantages of the internal rate of return are as follows: 
? Extremely complex and time-consuming calculations. 
? Does not take the sizes of the initial investments into 
consideration when there are multiple projects competing. 
? When evaluating projects that are mutually exclusive or when 
capital rationing exists, IRR may lead to a misleading decision 
when it is compared with a ranking based on the NPV. 
? Requires a predetermined discount rate (cost of capital), which 
can be a lengthy procedure, to calculate. 
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3.3.4 Rule of Thumb 
 
Garrison and Noreen (2003: 639) and some other authors (Correia et 
al, 2001: 272; Horngren et al, 2003: 723;  Peterson & Fabozzi, 2002: 
88;  Seitz & Ellison, 2005: 167) state that when the IRR exceeds the 
required rate of return (hurdle rate or cost of capital), the project must 
be accepted, because the project is expected to return more than the 
required rate of return and will yield a positive NPV.  
 
If the IRR is less than the required rate of return, the project must be 
rejected, because the expected return from the project will be less 
than the required rate of return and will yield a negative NPV.  In the 
case of independent projects, all the projects with IRR’s which 
exceed the required rate of return, must be accepted; but when it 
comes to mutually exclusive projects; only the specific project, with 
the highest IRR (and the IRR exceeds the required rate of return) 
must be accepted and the others should be rejected.  
 
The aim of the IRR technique is to identify the investment projects 
that will maximise shareholders’ wealth.   When the IRR equals the 
required rate of return, the project only returns what is required, and 
the shareholders’ earn no interest. 
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3.3.5 Basic illustration of the internal rate of return  
 
 TABLE 3.4:  Initial  investment  and  cash  flows for Investment A  
                        and Investment B 
                                      Cash flows 
Year Investment A Investment B 
0 (R10 000) (R10 000) 
1 R 5 000 R 1 500 
2 R 5 000 R 2 000 
3 R 2 000 R 2 500 
4 R 3 500 R 5 000 
5 R 1 000 R 5 000 
 
When calculating the IRR, two required rates of return should be 
chosen.  This approach is called the trial and error method. The result 
of the two required rates of return chosen must be close or equal to 
zero.  The calculation of the IRR for investment A will be illustrated 
first.  A discount rate of 23 % will give a positive NPV close to zero, 
therefore it will be one of the required rates of return. 
 
 TABLE 3.5:  Present  value  calculations  for  Investment  A at a 
                                  discount rate of 23 %  
Year Amount cash flow Discount rate (23 %) Present value 
1 R 5 000 0.813 R  4 065.00 
2 R 5 000 0.661 R  3 305.00 
3 R 2 000 0.537 R  1 074.00 
4 R 3 500  0.437 R  1 529.50 
5 R 1 000 0.355 R     355.00 
Gross present value R10 328.50 
Less:  Initial investment R10 000.00 
Net present value R    328.50 
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When we choose a higher discount rate (25 %), a negative NPV will 
result. 
 
 TABLE 3.6:  Present   value   calculations   for   Investment  A  at   
                        a discount rate of 25 % 
Year Amount cash flow Discount rate (25 %) Present value 
1 R 5 000 0.800 R  4 000.00 
2 R 5 000 0.640 R  3 200.00 
3 R 2 000 0.512 R  1 024.00 
4 R 3 500 0.410 R  1 435.00 
5 R 1 000 0.328 R     328.00 
Gross present value R  9 987.00 
Less:  Initial investment R10 000.00 
Net present value (R      13.00) 
 
 IRR  =  23 % + [328.50 / (328.50 – (-13))] X (25 – 23) 
 = 23 % + (0,9615….)(2) 
 = 23 % + 1,9230 % 
 = 24,92 % (Investment A) 
 
The discount rates between 10 % and 24,92 % (IRR) will result in an 
acceptable investment project (positive NPV), which will increase 
shareholders’ wealth.  If the discount rate in greater than 24,92 % it 
will result in an unacceptable investment project (negative NPV) that 
should be rejected, because shareholders’ wealth will not be 
maximised.  Where the discount rate is 24,92 % (IRR), the NPV is 
equal to zero, which means that only the initial investment will be 
returned at the end of the investment period. 
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In calculating the IRR for Investment B a higher discount rate (14 %) 
was chosen which resulted in a positive NPV that is close to zero. 
 
 TABLE 3.7:  Present  value   calculations  for  Investment B at a  
                       discount rate of 14 % 
Year Amount cash flow Discount rate (14 %) Present value 
1 R 1 500 0.877  R  1 315.50 
2 R 2 000 0.769 R  1 538.00 
3 R 2 500 0.675 R  1 687.50 
4 R 5 000 0.592 R  2 960.00 
5 R 5 000 0.519 R  2 595.00 
Gross present value R10 096.00 
Less:  Initial investment R10 000.00 
Net present value R       96.00 
 
When we choose a higher discount rate (15 %), a negative NPV 
resulted. 
  
 TABLE 3.8:  Present  value  calculations  for  Investment  B  at  a  
     discount rate of 15 % 
Year Amount cash flow Discount rate (15 %) Present value 
1 R 1 500 0.870 R1 305.00 
2 R 2 000 0.756 R 1 512.00 
3 R 2 500 0.658 R 1 645.00 
4 R 5 000 0.572 R 2 860.00 
5 R 5 000 0.497 R 2 485.00 
Gross present value R 9 807.00 
Less:  Initial investment R10 000.00 
Net present value (R    193.00) 
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 IRR  =  14 % + [96/ (96 – (-193))] X (15 – 14) 
 = 14 % + (0,3321….)(1) 
 = 14 % + 0,3321 % 
 = 14,33 % (Investment B) 
  
The discount rates between 10 % and 14,33 % (IRR) will result in an 
acceptable investment project (positive NPV), which will increase 
shareholders’ wealth.  If the discount rate in greater than 14,33 % it 
will result in an unacceptable investment project (negative NPV) that 
should be rejected, because shareholders’ wealth will not be 
maximised.  Where the discount rate is 14,33 % (IRR), the NPV is 
equal to zero, which means that only the initial investment will be 
returned at the end of the investment period. 
 
Both projects have produced an IRR which is greater than the 
required rate of return of 10 % (Investment A – IRR of 24,92 % and 
Investment B – IRR of 14,33 %); if the projects are independent, both 
projects would be accepted.  If both investments are undertaken, the 
return after their useful life will be more than the initial investment 
made in year 0, after taking the discount rate and time value of 
money into consideration. 
 
If Investment A and Investment B were mutually exclusive, only 
Investment A would be accepted because Investment A has the 
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highest IRR and the IRR is higher than the current required rate of 
return. 
 
In the following example, the calculation of IRR is illustrated where 
the cash flows in each year are equal. 
 
 TABLE 3.9:  Initial investment and cash flows for Investment C   
Cash flows 
Year Investment C 
0 (R10 000) 
1 R 3 700 
2 R 3 700 
3 R 3 700 
4 R 3 700 
5 R 3 700 
Discount rate 10 % 
 
The cash flows attributable to Investment C are the same for each 
year.   The following formula can be used in these cases to determine 
the discount factor that will result in the gross present value being 
equal to the initial investment. 
 Discount Factor  =  
Initial Investment / Annual cash flow  
   = 
R10 000 /  R 3 700 
   = 2,7027…… (Investment C) 
This discount factor, when multiplied by the yearly cash flows of        
R 3 700 will amount to R10 000, which represents the gross present 
value.  The net present value of this investment will equal zero.  The 
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interest rate that this factor corresponds to, will be the IRR.  The 
discount factor (2,7027) for year 5, shows that the IRR is between   
24 % and 25 % (24,76 %).  The IRR exceeds the discount rate of 10 
%, therefore Investment C will be accepted. 
 
3.4 DISCOUNTED PAYBACK 
3.4.1 Definition of the discounted payback 
 
The discounted payback is defined by Hirsch (1994:  536) and 
Peterson and Fabozzi (2002: 64) as the time period taken for the 
initial investment to be recovered (paid back) in terms of discounted 
future cash flows. 
 
3.4.2 Advantages of the discounted payback 
 
The main advantages of the discounted payback are as follows: 
? Shows the risk associated with all cash flows involved in the 
payback technique. 
? Takes into account the time value of money. 
? Easy to understand and relatively easy to calculate. 
 
3.4.3 Disadvantages of the discounted payback 
 
The main disadvantages of the discounted payback are as follows: 
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? No solid facts as to whether the value of the firm is increased 
(no maximising of shareholders’ wealth). 
? May reject positive NPV investments. 
? Requires a predetermined chosen cut-off point in years. 
? Requires a predetermined discount rate (cost of capital), which 
can be a lengthy procedure to calculate. 
? Ignores cash flows beyond the cut-off date (post payback cash 
flows). 
 
3.4.4 Rule of Thumb 
 
Firer et al (2004: 256) and some other authors (Drury, 2004: 510;  
Peterson & Fabozzi, 2002: 66;  Seitz & Ellison, 2005: 179) state that 
the sum of the discounted future cash flows must equal the initial 
investment; therefore time period taken for the cash flows to equal 
the initial investment should be compared with the randomly 
predetermined cut-off time period.  If the time period is less than the 
cut-off period, the project should be accepted; but if it exceeds the 
cut-off point, the project should be ejected.  In the case of 
independent projects, all the projects with a lesser time period than 
the predetermined cut-off period must be accepted; but when it 
comes to mutually exclusive projects, only the specific project with 
the shortest payback period should be accepted and the others 
should be rejected. 
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3.4.5 Basic illustration of the discounted payback 
 
 TABLE 3.10:  Initial  investment  and cash flows for Investment A  
                         and Investment B 
                                      Cash flows 
Year Investment A Investment B 
0 (R10 000) (R10 000) 
1 R 5 000 R 1 500 
2 R 5 000 R 2 000 
3 R 2 000 R 2 500 
4 R 3 500 R 5 000 
5 R 1 000 R 5 000 
 
Each investment’s annual cash flow should be discounted back to its 
present value.   Each year’s discounted present value should be 
added until it equals the initial investment.  The time period should 
then be determined and compared with the predetermined time 
period.  For the purpose of illustrating the discounted payback, the 
predetermined time period given below is equal to 3 years.  The 
original discount rate of 10 % is still applicable. 
 
 TABLE 3.11:  Present   value   calculations  for  Investment  A  at   
                         a discount rate of 10 % 
Year Amount cash flow Discount rate (10 %) Present value 
1 R 5 000 0.909 R  4 545.00 
2 R 5 000 0.826 R  4 130.00 
3 R 2 000 0.751 R  1 502.00 
4 R 3 500 0.683 R  2 390.50 
5 R 1 000 0.621 R     621.00 
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  Year 1:  R  4 545 
 + Year 2:  R  4 130 
     R  8 675 (R10 000 – R 8 675) 
 + Year 3:  R  1 325 (R 1 325 / R 1 502 X 12 months) 
 =  Initial investment R10 000 
In year 3, if the full year’s discounted present value of R 1 502 is 
added to the subtotal of R 8 675, it will exceed the initial investment 
of R10 000.  Therefore, only R 1 325 is needed to equal the initial 
investment and the time period for year 3 should also be apportioned 
accordingly.  The discounted payback period for Investment A is 
equal to 2 years and 10,6 months. 
  
 TABLE 3.12:   Present  value  calculations  for  Investment  B  at   
                           a discount rate of 10 % 
Year Amount cash flow Discount rate (10 %) Present value 
1 R 1 500 0.909 R  1 363.50 
2 R 2 000 0.826 R  1 652.00 
3 R 2 500 0.751 R  1 877.50 
4 R 5 000 0.683 R  3 415.00 
5 R 5 000 0.621 R  3 105.00 
 
  Year 1:  R  1 363.50 
 + Year 2:  R  1 652.00 
 + Year 3:  R  1 877.50 
 + Year 4:  R  3 415.00 
     R  8 308.00 (R10 000 – R 8 308.00) 
 + Year 5:  R  1  692.00 (R 1 692 / R 3 105 X 12 months) 
 =  Initial investment R10 000.00 
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A similar method is used with Investment B.  In year 5, if the full 
year’s discounted present value of R 3 105 is added to the subtotal of            
R 8 308, it will exceed the initial investment of R10 000.  Therefore, 
only R 1 692 is needed to equal the initial investment and the time 
period for year 5 should also be apportioned accordingly.  The 
discounted payback period for Investment B is equal to 4 years and    
6,5 months. 
 
Only Investment A has produced a lesser discounted payback period 
than the predetermined time period of 3 years (Investment A – 2 
years and 10,6 months and Investment B – 4 years and 6,5 months); 
therefore only Investment A would be accepted and Investment B 
should be rejected. 
   
If Investment A and Investment B were mutually exclusive, only 
Investment A would be accepted between the two investments 
because Investment A has the shortest discounted payback period. 
 
3.5 PROFITABILITY INDEX (PI) 
3.5.1 Definition of the profitability index 
 
According to Correia et al (2001: 315) and several other authors 
(Drury, 2004: 508;  Firer et al, 2004: 273;  Peterson & Fabozzi, 2002:  
78) the PI is defined as the change in the net projected future cash 
inflows, discounting back to the present value by using the required 
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rate of return, and dividing the sum of the discounted cash inflows by 
the cost of the initial investment.  
 
 The formula for the PI evaluation technique is as follows: 
 
 PI  =  Present value of the change in operating cash inflows 
  Present value of the investment cash outflows 
 
 Or  
 
 PI = 
Gross present value / Initial Investment 
If the PI is equal to one, then the NPV is equal to zero.  Therefore, if 
the NPV is positive, the PI will be more than one, but if the NPV is 
negative, the PI will be less than one.  
 
3.5.2 Advantages of the profitability index 
 
The main advantages of the profitability index are as follows: 
? Shows the risk associated with future cash flows. 
? Shows an increase in the firm’s value (maximising shareholders’ 
wealth). 
? Rule of Thumb generally leads to the same decision as for NPV. 
? Takes into account all cash flows. 
? Takes into account the time value of money. 
? Easy to understand and to calculate. 
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3.5.3 Disadvantages of the profitability index 
 
The main disadvantages of the profitability index are as follows: 
? May lead to incorrect decisions in comparisons of mutually 
exclusive projects. 
? Requires a predetermined discount rate (cost of capital), which 
can be a lengthy procedure to calculate. 
 
3.5.4 Rule of Thumb 
  
Garrison and Noreen (2003: 653) and some other authors (Correia et 
al, 2001: 315;  Peterson & Fabozzi, 2002: 79; Seitz & Ellison, 2005: 
164) state that the PI should be greater or equal to one for the project 
to be acceptable.  If the PI is less than one the project should be 
rejected.  In the case of independent projects, all the projects with an 
outcome greater or equal to one, should be accepted; but when it 
comes to mutually exclusive projects, only the specific project with 
the largest outcome (provided it is greater or equal to one), must be 
accepted and the others should be rejected.  In most cases, the PI 
that is less than one will not be accepted.  The PI technique, helps to 
identify the investment projects that will maximise shareholders’ 
wealth.   When the PI equals one, only the cost of capital is met, and 
the shareholders earn no interest. 
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3.5.5  Basic illustration of the profitability index 
 
 TABLE 3.13:  Initial  investment  and cash flows  for  Investment  
                                    A, B and C (Project  A,  B  and  C are   independent    
                                    from each other) 
                                         Cash flows 
Year Investment A Investment B Investment C 
0 (R10 000) (R10 000) (R10 000) 
1 R 5 000 R 1 500 R 3 700 
2 R 5 000 R 2 000 R 3 700 
3 R 2 000 R 2 500 R 3 700 
4 R 3 500  R 5 000 R 3 700 
5 R 1 000 R 5 000 R 3 700 
 
 TABLE 3.14:  Present  value  calculations  for   Investment   A   at    
                          a discount rate of 10 % 
Year Amount cash flow Discount rate (10 %) Present value 
1 R 5 000 0.909 R  4 545.00 
2 R 5 000 0.826 R  4 130.00 
3 R 2 000 0.751 R  1 502.00 
4 R 3 500 0.683 R  2 390.50 
5 R 1 000 0.621 R     621.00 
Gross present value R13 188.50 
Less:  Initial investment R10 000.00 
Net present value R  3 188.50 
 
 PI = 
R13 188.50 / R10 000 
 = 1,32 (Investment A) 
 
 
  
47
 TABLE 3.15:  Present   value   calculations   for   Investment   B   
                         at a discount rate of 10 % 
Year Amount cash flow Discount rate (10 %) Present value 
1 R 1 500 0.909 R  1 363.50 
2 R 2 000 0.826 R  1 652.00 
3 R 2 500 0.751 R  1 877.50 
4 R 5 000 0.683 R  3 415.00 
5 R 5 000 0.621 R  3 105.00 
Gross present value R11 413.00 
Less:  Initial investment R10 000.00 
Net present value R  1 413.00 
 
 PI = 
R11 413 / R10 000 
 = 1,14 (Investment B) 
 
 TABLE 3.16:  Present   value    calculations    for   Investment   C    
                          at a discount rate of 10 % 
Year Amount cash flow Discount rate (10 %) Present value 
1 R 3 700 0.909 R  3 363.30 
2 R 3 700 0.826 R  3 056.20 
3 R 3 700 0.751 R  2 778.70 
4 R 3 700 0.683 R  2 527.10 
5 R 3 700 0.621 R  2 297.70 
Gross present value R14 023.00 
Less:  Initial investment R10 000.00 
Net present value R  4 023.00 
 
 PI = 
R14 023 / R10 000 
 = 1,40 (Investment C) 
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All of the projects have produced an outcome of greater than one 
(Investment A – 1,32, Investment B – 1,14 and Investment C - 1,40); 
therefore all the projects should be accepted, if independent.   
 
If Investment A, Investment B and Investment C were mutually 
exclusive, only Investment C should be accepted because it has the 
greatest PI. 
 
The following important points are identified, if the investment 
projects were independently exclusive: 
? All evaluation techniques, except the Discounted payback for 
Investment B, shows that any of the Investment projects 
under evaluation could be chosen as an investment project for 
the future. 
? All investment projects seem to maximise the shareholders’ 
wealth. 
 
 TABLE 3.17:  Summary of the outcomes from each sophisticated  
    evaluation technique,    if    these    projects    were        
    independently exclusive 
Independently 
exclusive 
Investment A Investment B Investment C 
NPV Accept - 
R 3 188,50 
Accept -  
R 1 413 
 
IRR Accept –  
24,92 % 
Accept – 
14,33 % 
Accept – 
24,76 % 
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Discounted 
payback 
Accept – 
2 years 10,6 months 
Reject – 
4 years 6,5 months 
 
PI Accept – 
1,32 
Accept – 
1,14 
Accept – 
1,40 
 
 
The following important points are identified, if the investment 
projects were mutually exclusive: 
? All evaluation techniques, except Profitability Index, choose 
Investment A as the investment project to undertake. 
? The investment project, which will maximise the shareholders’ 
wealth the most, seems to be Investment A.   
 
  TABLE 3.18:  Summary of the outcomes from each sophisticated  
     evaluation     technique, if   these     projects    were       
               mutually  exclusive 
Mutually 
exclusive 
Investment A Investment B Investment C 
NPV Accept - 
R 3 188,50 
Reject -  
R 1 413 
 
IRR Accept –  
24,92 % 
Reject – 
14,33 % 
Reject – 
24,76 % 
Discounted 
payback 
Accept – 
2 years 10,6 months 
Reject – 
4 years 6,5 months 
 
PI Reject – 
1,32 
Reject – 
1,14 
Accept – 
1,40 
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3.6 CONCLUSION 
 
The most important points to come out of this chapter are the 
following: 
  
? Sophisticated evaluation techniques take into consideration the 
time value of money. 
? Sophisticated evaluation techniques give a more realistic accept 
or reject outcomes (Rule of Thumb) which can be relied on. 
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CHAPTER 4 
UNSOPHISTICATED CAPITAL BUDGETING EVALUATION TECHNIQUES 
 
 
4.1 INTRODUCTION 
 
In this chapter the unsophisticated capital budgeting evaluation 
techniques will be discussed in more depth.  The following evaluating 
techniques fall under the heading of unsophisticated capital 
budgeting evaluation techniques: 
? Payback  
? Accounting rate of return 
 
4.2   PAYBACK  
4.2.1  Definition of the payback 
  
Peterson and Fabozzi (2002: 61) and several other authors (Correia 
et al, 2001: 274;  Drury, 2004: 509; Firer et al, 2004: 273; Garrison & 
Noreen, 2003:  653; Proctor, 2002:  177;  Shim & Siegel, 1994:  320) 
define the payback as the shortest time period in which the initial 
investment is paid back.  Payback is the time period in which the 
initial cash outflows will be recovered (paid back) from the sum of 
each year’s cash inflows. 
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4.2.2  Advantages of the payback 
  
The main advantages of the payback are as follows: 
? Can be used as an extra technique to other sophisticated 
techniques because it shows the risk involved in future cash 
flows. 
? It presents a basic measure of liquidity. 
? Considers investment risk. 
? Easy to understand and to calculate. 
 
4.2.3 Disadvantages of the payback  
 
The main disadvantages of the payback are as follows: 
? Ignores the risk associated with all future cash flows. 
? No clear indication whether the value of the firm is increased (no 
maximisation of shareholders’ wealth). 
? May reject positive NPV investments. 
? Requires a predetermined chosen cut-off point in years, which 
can be a lengthy procedure, to calculate. 
? Ignores the time value of money. 
? Ignores cash flows beyond the cut-off date. 
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4.2.4  Rule of Thumb 
 
Garrison and Noreen (2000: 688) and some other authors (Firer et al, 
2004: 253; Morse, Davis & Hartgraves, 1996:  280;  Niemand et al, 
2004: 485; Peterson & Fabozzi, 2002: 62; Seitz & Ellison, 2005: 178) 
state that the time period taken for the initial investment to be paid 
back should be compared with the randomly predetermined cut-off 
time period.  If the time period is less than the cut-off period, the 
project should be accepted; but if it exceeds the cut-off point, the 
project should be rejected.  In the case of independent projects, all 
the projects with a lesser time period than the predetermined cut-off 
period must be accepted; but when it comes to mutually exclusive 
projects, only the specific project with the shortest payback period 
should be accepted and the others should be rejected. 
   
4.2.5  Basic illustration of the payback  
 
 TABLE 4.1:  Initial  investment and  cash  flows for Investment A,  
                       B  and  C (Project A, B and C  are  independent from  
                       each other)  
                                         Cash flows 
Year Investment A Investment B Investment C 
0 (R10 000) (R10 000) (R10 000) 
1 R 5 000 R 1 500 R 3 700 
2 R 5 000 R 2 000 R 3 700 
3 R 2 000 R 2 500 R 3 700 
4 R 3 500  R 5 000 R 3 700 
5 R 1 000 R 5 000 R 3 700 
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INVESTMENT A: 
Year 1:  R  5 000 
 + Year 2:  R  5 000  
 =  Initial investment R10 000 
After year 2, the years’ cash inflows are equal to the initial investment 
of R10 000.  Therefore, the payback period for Investment A is equal 
to 2 years, no apportionment is necessary. 
 
 INVESTMENT B: 
  Year 1:  R  1 500 
 + Year 2:  R  2 000 
 + Year 3:  R  2 500       
   6 000 (R10 000 – R 6 000) 
 + Year 4  R  4 000 (R 4 000 / R 5 000 X 12 months) 
 =  Initial investment R10 000 
In year 4, if the full year’s cash inflow of R 5 000 is added to the 
subtotal of R 6 000, it will exceed the initial investment of R10 000.  
Therefore, only R 4 000 is needed to equal the initial investment and 
the time period for year 4 should also be apportioned accordingly.  
The payback period for Investment B is equal to 3 years and 9,6 
months. 
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 INVESTMENT C:  
  Year 1:  R  3 700 
 + Year 2:  R  3 700 
   7 400 (R10 000 – R 7 400) 
 + Year 3  R  2 600 (R 2 600 / R 3 700 X 12 months) 
 =  Initial investment R10 000 
A similar method is used with Investment C.  In year 3, if the full 
year’s cash inflow of R 3 700 is added to the subtotal of R 7 400, it 
will exceed the initial investment of R10 000.  Therefore, only R 2 600 
is needed to equal the initial investment and the time period for year 3 
should also be apportioned accordingly.  The payback period for 
Investment C is equal to 2 years and 8,4 months.  Only Investment A 
and Investment C have produced a lesser payback period than the 
predetermined time period of 3 years (Investment A – 2 years, 
Investment B – 3 years and 9,6 months and Investment C – 2 years 
and 8,4 months); therefore Investment A and Investment C would be 
accepted and Investment B would be rejected, if the projects are 
independent.   
 
If Investment A, Investment B and Investment C were mutually 
exclusive projects, only Investment A would be accepted because 
Investment A has the shortest payback period. 
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4.3 ACCOUNTING RATE OF RETURN (ARR) 
4.3.1   Definition of the accounting rate of return 
 
According to Correia et al (2001: 275), Seitz and Ellison (2005: 180) 
and Upchurch (2002:  419) the ARR technique is similar to the 
financial accounting ratio called the return on investment ratio (ROI).  
The ARR results by dividing the average net profit after tax into the 
average investment.  If the ARR is higher than the predetermined 
ARR this project will have an acceptable effect on the firms ROI.   
 
 The formula for the ARR evaluation technique is as follows: 
 
 ARR   =  
Average net profit after tax / Average book value 
 
 Or 
 
 ARR   =  
Average cash inflows – Depreciation / Average Investment 
 
4.3.2 Advantages of the accounting rate of return 
 
The main advantages of the accounting rate of return are as follows: 
? Considers profitability. 
? Considers the full useful life of the project. 
? Easy to understand and to calculate. 
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4.3.3   Disadvantages of the accounting rate of return 
 
The main disadvantages of the accounting rate of return are as 
follows: 
? Requires a predetermined set cut-off ARR (ROI). 
? Based on accounting (book) values, not cash flows and market 
values. 
? Ignores the time value of money. 
 
4.3.4   Rule of Thumb 
 
Correia et al (2001: 277) and some other authors (Drury, 2004: 513;  
Horngren et al, 2003: 726) state that the ARR should be compared 
with the predetermined cut-off ARR.  If the ARR exceeds the 
predetermined set cut-off ARR, the project should be accepted, but if 
it is less than the predetermined cut-off rate, the project should be 
rejected.   
 
In the case of independent projects, all the projects with a higher 
ARR rate than the predetermined set cut-off ARR, must be accepted; 
but when it comes to mutually exclusive projects, only the specific 
project with the highest ARR should be accepted and the others 
should be rejected. 
 
   
  
59
4.3.5 Basic illustration of the accounting rate of return 
 
In calculating the ARR of each investment, the cash inflows minus 
depreciation for all the years should be calculated and divided by the 
useful life of the investment.  The outcome from the above calculation 
should then be dividend by the average of the initial investment. 
 
 TABLE 4.2:  Initial   investment  and cash flows for Investment A,  
                       B and  C  (Project A, B  and C   are independent from 
                       each other) 
                                         Cash flows 
Year Investment A Investment B Investment C 
0 (R10 000) (R10 000) (R10 000) 
1 R 5 000 R 1 500 R 3 700 
2 R 5 000 R 2 000 R 3 700 
3 R 2 000 R 2 500 R 3 700 
4 R 3 500  R 5 000 R 3 700 
5 R 1 000 R 5 000 R 3 700 
Predetermined ARR (ROI) – (no salvage) 10 % 
 
 INVESTMENT A: 
 Depreciation = 
Initial investment / useful life  
   = 
R10 000 / 5 
   = R 2 000 
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ARR   = 
Average cash inflows – Depreciation / Average Investment 
 = [(R 5 000 + R 5 000 + R 2 000 + R 3 500 + R1 000) / 5] – R 2 000  
      (R10 000 / 2) 
 = 
R 3 300 – R 2 000 / R 5 000 
 = 26 % 
 
 INVESTMENT B: 
 Depreciation = 
Initial investment / useful life  
   = 
R10 000 / 5 
   = R 2 000 
 
 ARR   = 
Average cash inflows – Depreciation / Average Investment 
  = [(R 1 500 + R 2 000 + R 2 500 + R 5 000 + R 5 000) / 5] – R 2 000  
   (R10 000 / 2) 
 = 
R 3 200 – R 2 000 / R 5 000 
 = 24 % 
 
 INVESTMENT C: 
 Depreciation = 
Initial investment / useful life  
   = 
R10 000 / 5 
   = R 2 000 
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 ARR   = 
Average cash inflows – Depreciation / Average Investment 
  = [(R 3 700 X 5) / 5] – R 2 000  
                                (R10 000 / 2) 
 =  
R 3 700 – R 2 000 / R 5 000 
 = 34 % 
 
All projects have produced a greater ARR than the predetermined 
ARR of 10 % for all years (Investment A – 26 %, Investment B – 24 % 
and Investment C – 34 %); therefore all projects would be accepted, if 
they were independent.   
 
If Investment A, Investment B and Investment C were mutually 
exclusive projects, only Investment C would be accepted because it 
has the greatest ARR. 
 
The following important points are identified, if the investment 
projects were independently exclusive: 
? All evaluation techniques, except the payback for Investment 
B, shows that any of the Investment projects under evaluation 
could be chosen as an investment project for the future. 
? All investment projects seem to maximise the shareholders’ 
wealth. 
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TABLE 4.3:  Summary  of  the   outcomes  from  each   unsophis-    
                        ticated evaluation technique, if these  projects  were  
                        independently exclusive 
Independently 
exclusive 
Investment A Investment B Investment C 
Payback Accept - 
2 years  
Reject -  
3 years 9,6 months 
Accept -  
2 years 8,4 months 
ARR Accept –  
26 % 
Accept – 
24 % 
Accept – 
34 % 
 
The following important points are identified, if the investment 
projects were mutually exclusive: 
? The Payback evaluation technique chooses Investment A as 
the investment project to undertake. 
? The investment project, which will maximise the shareholders’ 
wealth the most, seems to be Investment A. 
 
 TABLE 4.4:  Summary of  the   outcomes  from   each   unsophis- 
                       ticated evaluation technique, if  these  projects  were    
                       mutually exclusive 
Mutually 
exclusive 
Investment A Investment B Investment C 
Payback Accept - 
2 years  
Reject -  
3 years 9,6 months 
Reject -  
2 years 8,4 months 
ARR Reject –  
26 % 
Reject – 
24 % 
Accept – 
34 % 
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4.4   CONCLUSION 
  
The most important points to come out of this chapter are the 
following: 
  
? Unsophisticated evaluation techniques ignore the time value of 
money. 
? Unsophisticated evaluation techniques are found to be quicker 
and easier to calculate and easier to understand. 
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CHAPTER 5 
RESEARCH DESIGN AND METHODOLOGY, RESPONSE RATE AND 
BIOGRAPHICAL FINDINGS 
 
 
5.1 INTRODUCTION 
 
In this chapter, the sample selection, structure of the questionnaire, 
extent of response, biographical details of the respondents, general 
information on the capital budgeting process and specific capital 
budgeting evaluation techniques will be discussed in more detail. 
 
To achieve the research objectives as stated in Chapter 1 
(subsection 1.2) a specific research strategy of an empirical survey 
was conducted as explained in Chapter 1 (subsection 1.3.1) in order 
to achieve an independent analysis and study of the Capital 
Budgeting evaluation techniques as used by firms in the Nelson 
Mandela Metropole.    
 
5.2 SELECTION OF THE SAMPLE 
 
The questionnaire was given to Cost Accounting III and Financial 
Management IV students in the Department of Management 
Accounting at the Nelson Mandela Metropolitan University as a 
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voluntary assignment in their respective studies.  Students were 
graded according to the quality of their efforts in the local survey and 
bonus marks were allocated towards their final course mark as a 
reward for their efforts.  The following selection parameters were set: 
? The firm should be located in the Nelson Mandela Metropole; 
? the firm should be a registered member of the Port Elizabeth 
Region of Chamber of Commerce and Industry (PERCCI); and 
? each student was allowed to only choose one PERCCI member, 
so as to receive back questionnaires from different respondents. 
 
5.3 STRUCTURE OF THE QUESTIONNAIRE 
  
The questionnaire (Annexure A) consisted of three sections.  Section 
A contained five questions aimed at obtaining certain biographic 
information about the respondents (such as job title, the total years of 
business experience and in financial function, the academic and 
professional qualifications, the name(s) of the university(ies)/ 
institution(s) attended and the number of years of post matric studies 
undertaken).   
 
Section B included 10 questions on general information on the 
Capital Budgeting process and Section C included specific aspects 
on the Capital Budgeting evaluation techniques. 
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Section D contained five questions requesting financial data from the 
respondent about the firm (describing the main activities of the firm, 
the size of the firm in terms of turnover, book value of the total assets, 
number of employees in the firm and whether the firm is listed on 
Johannesburg Stock Exchange (JSE)). 
 
Before finalising the questionnaire and giving it to the students as 
their voluntary assignment, the researcher did a pilot study.  The 
researcher interviewed two respondents and found that the financial 
data’s intervals were too small to distinguish between small and large 
firms. Appropriate changes were brought to the questionnaire, based 
on the results of the pilot study. 
  
5.4 EXTENT OF RESPONSE 
 
A total of 71 correctly completed questionnaires were received from 
different companies in the Nelson Mandela Metropole that were 
registered with PERCCI. 
 
Table 5.1 shows the extent and distribution of the PERRCI members 
by commerce and industry in the sample of 71 questionnaires that 
were returned. 
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 TABLE 5.1:  Distribution   of   respondents   by   commerce   and 
                        industry 
Commerce and Industry Respondents % 
Manufacturing 26 36,6 
Engineering 6 8,5 
Education 3 4,2 
Transport/Couriers/Packaging 4 5,6 
Security 1 1,4 
Wholesale and retail 17 23,9 
Financial/Economic/Business Services 9 12,7 
Catering and accommodation 3 4,2 
Hygiene and cleaning services 1 1,4 
No Response 1 1,4 
Total 71 100 
 
In total 73,2 % of the responses came from Manufacturing           
(36,6 %), Wholesale and retail (23,9 %) and Financial, Economic and 
Business Services (12,7 %). The Security and Hygiene and Cleaning 
sector were only represented by one firm each.    
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5.5 ADDITIONAL CLASSIFICATION DATA (TOTAL ASSETS, SALES 
TURNOVER AND NUMBER OF EMPLOYEES) OF RESPONDENTS 
(INDEPENDENT VARIABLES) 
5.5.1 Total assets 
 
Table 5.2 shows the distribution of the respondents by total asset 
value. The total asset value of the majority respondents                
(52,1 %) were greater than R30 million.  Of the respondents, 21,1 % 
had a total asset value of less than R10 million.  Only 2,8 % of the 
respondents did not want to disclose their asset value. Due to the 
high range in values, it was difficult to have class intervals of equal 
width.  This high value range in values was indicated on the 
questionnaire to encourage respondents to disclose this confidential 
information.  
  
 TABLE 5.2:  Distribution  of  respondents  by  Rand value of total  
                        assets 
Size of total assets (book value) Respondents % 
< R10 m 15 21,1 
R10 m – R30 m 17 23,9 
R30 m + 37 52,1 
No response 2 2,8 
Total N = 71 100 
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5.5.2 Sales turnover 
 
Table 5.3 shows the distribution of respondents by Rand value of 
sales for the respondents.   For 64,8 % of the respondents, sales 
turnover was greater than R50 million and 32,4 % of the respondents 
had sales turnover of less than R50 million. 
 
 TABLE 5.3:  Distribution of respondents by Rand value of sales 
                        turnover 
Sales turnover Respondents % 
< R50 m 23 32,4 
R50 m + 46 64,8 
No response 2 2,8 
Total N = 71 100 
   
5.5.3 Number of employees 
 
Table 5.4 shows the distribution of respondents by total number of 
employees.  The majority of the respondents (45,1 %) have less than 
250 employees in the workplace.  Of the respondents, 31 %  have 
between 250 and 1 200 employees and 22,5 % of the respondents 
have more than 1 200 employees in the workplace.   
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 TABLE 5.4:  Distribution    of    respondents    by    number   of   
                        employees 
Number of employees Respondents % 
< 250 32 45,1 
251 – 1 200 22 31 
1 200 + 16 22,5 
No response 1 1,4 
Total N = 71 100 
 
 Mean:  2 435.03  Minimum:  2  Maximum:  50 000 
 Standard deviation:  7847.8 
 
5.6 BIOGRAPHICAL DETAILS OF RESPONDENTS 
5.6.1 Job titles 
  
Table 5.5 shows the distribution of respondents according to the job 
title they hold.  Most of the respondents (26,8 %) were Financial 
Managers in their respective industry.  A total of 73,2 % of the 
respondents were linked to the financial function.  Of the 
respondents, 22,5 % were not directly linked to the financial function. 
   
 TABLE 5.5:  Distribution of respondents according to job title 
Job title Respondents % 
Financial Director 10 14,1 
Financial Manager 19 26,8 
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Director of Management Accounting 1 1,4 
Financial Accountant 13 18,3 
Management Accountant 4 5,6 
Chief Executive Officer (CEO) 3 4,2 
Financial Controller 5 7 
Other  16 22,5 
Total 71 100 
 
5.6.2 Total years of business experience and business experience in 
the financial function 
 
Table 5.6 shows the distribution of respondents according to the 
years of business experience.  A large fraction of the respondents         
(60,6 %) have business experience of more than 10 years.   
  
 TABLE 5.6:  Distribution  of  respondents  according  to  years of  
                        total business experience 
Years of business experience Respondents % 
0 – 1 0 0 
2 – 5 8 11,3 
6 – 10 20 28,2 
Greater than 10 43 60,6 
Total 71 100 
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Table 5.7 shows the distribution of respondents according to the 
years of experience in the financial function. Of those respondents, 
45,1 % have more than 10 years experience in the financial function. 
 
 TABLE 5.7:  Distribution   of   respondents   according  to  years         
                        of experience in the financial function 
Years of experience in financial 
function 
Respondents % 
0 – 1 1 1,4 
2 – 5 17 23,9 
6 – 10 20 28,2 
Greater than 10 32 45,1 
No response 1 1,4 
Total 71 100 
 
5.7 GENERAL INFORMATION OF THE CAPITAL BUDGETING 
PROCESS 
5.7.1 Firms using capital budgeting evaluation techniques 
 
Table 5.8 shows the distribution of respondents, who use the capital 
budgeting process to evaluate their investment proposals.  Of the 
respondents, 85,9 % make use of the capital budgeting process to 
evaluate investment proposals for feasibility.  Only   14,1 % of the 
respondents do not make use of the capital budgeting process to 
evaluate the feasibility of investment proposals. 
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 TABLE 5.8:  Distribution of respondents using capital budgeting  
                        process to evaluate investment proposals 
Number of firms Respondents % 
Use capital budgeting process 61 85,9 
Do not use capital budgeting process 10 14,1 
Total 71 100 
 
5.7.2 Performance of capital budgeting evaluation technique 
calculations  
 
Table 5.9 shows that the capital budgeting evaluation technique 
calculations are performed by the financial manager (71,8 % of 
respondents).   
 
 TABLE 5.9:  Distribution of respondents:  Performance of capital  
                        budgeting   evaluation   techniques    by      financial  
                        manager 
Calculations perform by financial 
manager 
Respondents % 
Yes 51 71,8 
No 17 23,9 
No responses 3 4,2 
Total 71 100 
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5.8 SPECIFIC CAPITAL BUDGETING EVALUATION TECHNIQUES 
5.8.1 Types of capital budgeting evaluation techniques 
 
Table 5.10 shows the distribution of the number of responses 
according to the types of capital budgeting techniques used.   
 
 TABLE 5.10:  Distribution  of  number  of responses according to   
                          types of  capital  budgeting  evaluation  techniques  
                          used 
Types of capital budgeting 
evaluation techniques 
Number of 
responses 
% 
Net present value (NPV) 38 29,5 
Internal rate of return (IRR) 26 20,2 
Discounted payback 12 9,3 
Payback 19 14,7 
Accounting rate of return (ARR) 6 4,7 
Profitability index (PI) 20 15,5 
Other techniques 8 6,2 
Total 129 100 
 
The following sophisticated capital budgeting evaluation techniques 
are the techniques used mostly by the respondents:  NPV – 29,5 %, 
IRR – 20,2 % and PI – 15,5 %.    The Payback method (14,7 %) is 
the most popular unsophisticated capital budgeting evaluation 
technique.  
5.8.2 Primary technique used 
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Table 5.11 shows the distribution of respondents according to the 
primary capital budgeting evaluation technique used.  The majority of 
the respondents (36,6 %), use the NPV as their primary capital 
budgeting evaluation technique to decide (Rule of Thumb) on an 
investment proposal.  Of the respondents, 15,5 % used the IRR as 
their primary capital budgeting evaluation technique.  The ARR 
method enjoyed the least support.  Other techniques to come from 
the questionnaire were the Economic Value Added method and the 
Fixed Capital Payback method.  Discounted Payback was also not 
popular and Payback enjoyed almost as much support as the PI 
method. 
                                    
 TABLE 5.11:  Distribution   of   respondents   according   to   the  
                          primary  capital  budgeting   evaluation   technique  
                          used 
Primary type of capital budgeting 
evaluation techniques 
Respondents % 
Net present value (NPV) 26 36,6 
Internal rate of return (IRR) 11 15,5 
Discounted payback 3 4,2 
Profitability index (PI)   8 11,3 
Sophisticated techniques 48 67,6 
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Payback 7 9,9 
Accounting rate of return (ARR) 3 4,2 
Unsophisticated techniques 10 14,1 
Other techniques 3 4,2 
No responses 10 14,1 
Total 71 100 
 
5.9 THE IMPACT OF CLASSIFICATION DATA (TOTAL ASSETS, 
SALES TURNOVER AND NUMBER OF EMPLOYEES) 
ACCORDING TO THE PRIMARY CAPITAL BUDGETING 
EVALUATION TECHNIQUE USED 
5.9.1 The chi-square analysis for asset sizes 
 
TABLE 5.12:  Distribution of  the   primary  technique    used    by  
                       respondents according to the total asset sizes 
Total asset sizes Primary type of 
capital 
budgeting 
evaluation 
techniques 
R1 
to 
R10 000 000 
R10 000 001 
to 
R30 000 000 
More than R30 
000 000 
Respon- 
dents 
Sophisticated  
4 7 15 26 Net present 
value (NPV) 40 % 50 % 40,5 %  
1 1 9 11 Internal rate of 
return (IRR) 10 % 7,1 % 24,3 %  
0 1 2 3 Discounted 
payback 0 % 7,1 % 5,4 %  
3 2 3 8 Profitability index 
(PI) 30 % 14,3 % 8,1 %  
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Unsophisticated 
1 3 3 7 Payback 
10 % 21,4 % 8,1 %  
0 0 3 3 Accounting rate 
of return (ARR) 0 % 0 % 8,1 %  
Other techniques 1 0 2 3 
 10 % 0 % 5,4 %  
Total 10 14 37 61 
Pearson Chi-square:  10.0386 df = 12, p = .612572 
 
Table 5.12 shows the distribution of the primary techniques used by 
respondents according to the total asset sizes. The NPV method is by 
far the most represented technique by all total asset sizes of firms in 
the Nelson Mandela Metropole.  In the category of firms, with a total 
asset size of less than R10 million, the NPV method is used by 40 % 
of the respondents.  The Discounted payback and ARR methods are 
not represented at all.  In the category of firms with, total asset size 
between R10 million and R30 million, the NPV method is used by    
50 % of the respondents. The respondents in the Nelson Mandela 
Metropole do not use the ARR method.  The NPV method           
(40,5 %) is used far more than any other capital budgeting evaluation 
technique by firms with a total asset size greater than R30 million, 
while Discounted payback method (5,4 % of respondents), is used 
the least in the Nelson Mandela Metropole. 
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5.9.2 The chi-square analysis for sales turnover 
 
TABLE 5.13:  Distribution  of   the   primary   technique  used   by  
                       respondents according to the sales turnover  
Sales turnover Primary type of 
capital budgeting 
evaluation 
techniques 
R1 
to 
R50 000 000 
More than 
R50 000 000 
Respon- 
dents 
Sophisticated 
7 19 26 Net present value 
(NPV) 43,8 % 42,2 %  
1 10 11 Internal rate of return 
(IRR) 6,3 % 22,2 %  
1 2 3 Discounted payback 
6,3 % 4,4 %  
4 4 8 Profitability index (PI) 
25 % 8,9 %  
Unsophisticated 
1 6 7 Payback 
6,3 % 13,3 %  
1 2 3 Accounting rate of 
return (ARR) 6,3 % 4,4 %  
1 2 3 Other techniques 
6,3 % 4,4 %  
Total 16 45 61 
Pearson Chi-square:  4.40185, df = 6, p = .622467 
 
Table 5.13 shows the distribution of the primary techniques used by 
respondents according to the sales turnover. The NPV method is by 
far the most represented technique in all ranges of sales turnover of 
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the firms in the Nelson Mandela Metropole.  In the category of firms, 
with a turnover size of less than R50 million, the NPV method is used 
by 43,8 % of the respondents.  The IRR, Discounted payback, 
Payback and ARR methods are used by 6,3 % apiece of 
respondents.  The NPV method (42,2 % of respondents) is used far 
more than any other capital budgeting evaluation technique by firms 
with a turnover greater than R50 million, while the Discounted 
payback and ARR method (4,4 % of respondents) are used the least 
in the Nelson Mandela Metropole.    
 
5.9.3 The chi-square analysis for employees 
 
TABLE 5.14:  Distribution of the primary  technique  used by  the  
                       respondents     according     to     the    number    of   
                      employees 
Number of employees Primary type of 
capital 
budgeting 
evaluation 
techniques 
1 to 250 251 to 1 200 
 
More than  
1 200 
Respon- 
dents 
Sophisticated  
13 6 7 26 Net present 
value (NPV) 54,2 % 26,1 % 50 %  
2 6 3 11 Internal rate of 
return (IRR) 8,3 % 26,1 % 21,4 %  
0 3 0 3 Discounted 
payback 0 % 13 % 0 %  
5 2 1 8 Profitability index 
(PI) 20,8 % 8,7 % 7,1 %  
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Unsophisticated 
2 3 1 7 Payback 
8,3 % 17,4 % 7,1 %  
1 1 1 3 Accounting rate 
of return (ARR) 4,2 % 4,3 % 7,1 %  
1 1 1 3 Other techniques 
4,2 % 4,3 % 7,1 %  
Total 10 14 37 61 
Pearson Chi-square:  12.2887, df = 12, p = .422791 
 
Table 5.14 shows the distribution of the primary techniques used by 
respondents according to the number of employees. The NPV 
method is by far the most represented technique for all ranges of the 
number of employees of the firms in the Nelson Mandela Metropole.  
In the category of firms, with employees less than 250, the NPV is 
used by 54,2 % of the respondents.  The Discounted payback 
method is not represented at all.  In the category of firms, with 
employees numbering between 251 and 1 200, the NPV and IRR 
methods enjoyed the support of 26,1 % each of the respondents.  
The ARR method is used by 4,3 % of the respondents in the same 
category of number of employees. The NPV method is used by 50 % 
of the respondents who have employees numbering more than 1 200, 
while the Discounted payback method is not use by the respondents 
in the Nelson Mandela Metropole.     
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5.10 CONCLUSION 
  
 The main conclusions to emerge from this chapter are: 
 
? A total of 71 usable questionnaires were received from a wide 
array of companies in the Nelson Mandela Metropole. 
 
? The capital budgeting process is used by 85,9 % of the 
respondents to evaluate investment proposals. 
 
? The majority of the respondents (60,6 %) have more than           
10 years of total business experience and most of the 
respondents (45,1 %) have more than 10 years of experience in 
the financial function.  The significance of this fact is that the 
questionnaire was answered by experienced practitioners. 
 
? Sophisticated capital budgeting evaluation techniques            
(67,6 %) are mostly used by the respondents (NPV – 36,6%,     
IRR – 15,5 % and PI – 11,3 %) in the Nelson Mandela Metropole.   
 
? Under the unsophisticated capital budgeting evaluation 
techniques (14,1 % of respondents), the Payback method (9,9 %) 
is used the most by the respondents in the Nelson Mandela 
Metropole. 
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? The impact of classification data (total assets, sales turnover and 
number of employees) according to the primary capital budgeting 
evaluation technique used, shows that the NPV method, in terms 
of all variable ranges, is used far more than any other capital 
budgeting evaluation technique by firms in the Nelson Mandela 
Metropole. 
  
85
CHAPTER 6 
EMPIRICAL PERSPECTIVES REGARDING THE CAPITAL 
BUDGETING EVALUATION TECHNIQUES USED BY FIRMS 
     PAGE
6.1 INTRODUCTION 
 
86
6.2 OVERALL RELATIVE IMPORTANCE OF THE 
CAPITAL BUDGETING EVALUATION TECHNIQUES 
USED 
 
87
6.3 FINDINGS OF THE IMPACT OF CLASSIFICATION 
DATA (SIZE OF THE FIRMS) ACCORDING TO THE 
PRIMARY CAPITAL BUDGETING EVALUATION 
TECHNIQUE USED 88
6.3.1 Results of the chi-square analysis 89
6.3.1.1 Findings for asset sizes 89
6.3.1.2 Findings for sales turnover 90
6.3.1.3 Findings for employees 
 
91
6.4 CONCLUSION 92
 
  
86
 
 
CHAPTER 6 
EMPIRICAL PERSPECTIVES REGARDING THE CAPITAL BUDGETING 
EVALUATION TECHNIQUES USED BY FIRMS  
 
 
6.1 INTRODUCTION 
 
In order to give effect to the research objectives stated in Chapter 1 
(section 1.3), statistical procedures were followed. 
 
To determine the types of capital budgeting evaluation techniques 
used by the firms in the Nelson Mandela Metropole, (research 
objective one) a survey was conducted.  The purpose of the survey 
was to obtain this exact information.   
 
An inferential statistical analysis was done to determine the possible 
impact of independent variables (classification data) on the types of 
capital budgeting evaluation techniques used between the different 
categories of respondents in the Nelson Mandela Metropole 
(research objective two). 
 
This chapter discusses the relative importance of the capital 
budgeting evaluation techniques used and the findings on the impact 
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of classification data (total assets, sales turnover and number of 
employees) according to the primary capital budgeting evaluation 
technique used.  
 
6.2 OVERALL RELATIVE IMPORTANCE OF THE CAPITAL 
BUDGETING EVALUATION TECHNIQUES USED  
 
In an attempt to learn more about the types of capital budgeting 
evaluation techniques used by the firms (research objective one) in 
the Nelson Mandela Metropole, a Tabular analysis was performed.  
The responses to all questions were adjusted accordingly to fit the 
Tabular analysis.  According to the Tabular analysis each response 
was converted to a percentage of the total respondents as discussed 
in Section 5.8 (Subsections 5.8.1 and 5.8.2).  Sophisticated capital 
budgeting evaluation techniques (67,6 %), are mostly used by the 
respondents (NPV – 36,6 %, IRR – 15,5 % and   PI – 11,3 %) in the 
Nelson Mandela Metropole. As part of the unsophisticated capital 
budgeting evaluation techniques (14,1 % of the respondents), the 
Payback method (9,9 % of the respondents) is used the most in the 
Nelson Mandela Metropole. 
 
This Tabular analysis combined with the chi-square analysis enabled 
the researcher to perform an inferential statistical analysis.   
 
6.3 FINDINGS ON THE IMPACT OF CLASSIFICATION DATA (SIZE         
OF THE FIRMS) ACCORDING TO THE PRIMARY CAPITAL 
BUDGETING EVALUATION TECHNIQUE USED 
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The Tabular analysis as discussed in Section 5.5 (Subsections 5.5.1 
to 5.5.3) used the information pertaining to the size of the 
respondents (asset values, sales turnover and number of employees) 
as well as the types of capital budgeting evaluation techniques used 
by the firms as discussed in Section 5.8 (Subsections 5.8.1 and 
5.8.2).  These sections were combined to enable the researcher to 
perform an inferential statistical analysis.  It was feasible to analyse 
the possible impact of the size of the firm and the types of capital 
budgeting evaluation techniques used (research objective two).   
  
To give effect to the above objective, Chi-square tests were 
conducted. 
 
 
 
 
 
 
 
 
 
6.3.1 Results of the chi-square analysis 
6.3.1.1  Findings for asset sizes 
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TABLE 6.1:  Comparison of  the   primary   technique    used    by  
                    respondents according to the total asset sizes 
Total asset sizes Primary type of 
capital 
budgeting 
evaluation 
techniques 
R1 
to 
R10 000 000 
R10 000 001 
to 
R30 000 000 
More than R30 
000 000 
Respon- 
dents 
Sophisticated  
4 7 15 26 Net present 
value (NPV) 40 % 50 % 40,5 %  
1 1 9 11 Internal rate of 
return (IRR) 10 % 7,1 % 24,3 %  
0 1 2 3 Discounted 
payback 0 % 7,1 % 5,4 %  
3 2 3 8 Profitability index 
(PI) 30 % 14,3 % 8,1 %  
Unsophisticated 
1 3 3 7 Payback 
10 % 21,4 % 8,1 %  
0 0 3 3 Accounting rate 
of return (ARR) 0 % 0 % 8,1 %  
Other techniques 1 0 2 3 
 10 % 0 % 5,4 %  
Total 10 14 37 61 
Pearson Chi-square:  10.0386 df = 12, p = .612572 
 
 
With reference to Table 6.1, a comparison of the mean values of 
responses for the primary technique used between firms having 
assets of different amounts, generated a p value of 0.612572.  As this 
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value is greater than 0.05, no significant relationship between 
contrasting means exist. 
 
6.3.1.2 Findings for sales turnover 
 
TABLE 6.2:  Comparison  of  the   primary    technique   used   by  
                    respondents according to the sales turnover  
Sales turnover Primary type of 
capital budgeting 
evaluation 
techniques 
R1 
to 
R50 000 000 
More than 
R50 000 000 
Respon- 
dents 
Sophisticated 
7 19 26 Net present value 
(NPV) 43,8 % 42,2 %  
1 10 11 Internal rate of return 
(IRR) 6,3 % 22,2 %  
1 2 3 Discounted payback 
6,3 % 4,4 %  
4 4 8 Profitability index (PI) 
25 % 8,9 %  
Unsophisticated 
1 6 7 Payback 
6,3 % 13,3 %  
1 2 3 Accounting rate of 
return (ARR) 6,3 % 4,4 %  
1 2 3 Other techniques 
6,3 % 4,4 %  
Total 16 45 61 
Pearson Chi-square:  4.40185, df = 6, p = .622467 
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With reference to Table 6.2, a comparison of the mean values of 
responses for the primary technique used between firms having sales 
turnover of different amounts, generated a p value of 0.622467.  As 
this value is greater than 0.05, no significant relationship between 
contrasting means exist. 
 
6.3.1.3 Findings for employees 
 
TABLE 6.3:  Comparison of the  primary  technique  used  by the  
                     respondents according to the number of employees 
Number of employees Primary type of 
capital 
budgeting 
evaluation 
techniques 
1 to 250 251 to 1 200 
 
More than  
1 200 
Respon- 
dents 
Sophisticated  
13 6 7 26 Net present 
value (NPV) 54,2 % 26,1 % 50 %  
2 6 3 11 Internal rate of 
return (IRR) 8,3 % 26,1 % 21,4 %  
0 3 0 3 Discounted 
payback 0 % 13 % 0 %  
5 2 1 8 Profitability index 
(PI) 20,8 % 8,7 % 7,1 %  
Unsophisticated 
2 3 1 7 Payback 
8,3 % 17,4 % 7,1 %  
1 1 1 3 Accounting rate 
of return (ARR) 4,2 % 4,3 % 7,1 %  
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1 1 1 3 Other techniques 
4,2 % 4,3 % 7,1 %  
Total 10 14 37 61 
Pearson Chi-square:  12.2887, df = 12, p = .422791 
 
With reference to Table 6.3, a comparison of the mean values of 
responses for the primary technique used between firms having 
different number of employees, generated a p value of 0.422791.  As 
this value is greater than 0.05, no significant relationship between 
contrasting means exist. 
 
6.4 CONCLUSION 
 
 The main conclusions to emerge from this chapter are: 
 
? Pearson Chi-square tests were performed to indicate the 
relationship between the independent variables.  For a statistical 
significance to exist, the tests should be at the 5 % level (the p-
value should be smaller than 0,05). 
 
? According to the findings for asset sizes (p-value = 0.612572), the 
findings for sales turnover (p-value = 0.622467) and the findings for 
employees (p-value = 0.422791), the researcher can gather from 
the Chi-square tests, that no statistical significance exists between 
the size of the firm as measured by asset sizes, sales turnover and 
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number of employees and the type of capital budgeting evaluation 
technique used. 
 
? Despite the inferential statistical findings, Table 6.1 shows that in 
the sample selected, for all categories of asset sizes the NPV 
method enjoyed the most support.  This method was closely 
followed by the IRR method, Payback and the PI method.  It is 
significant that these four methods accounted for the vast majority 
of respondents under all categories of asset sizes.  In total, the 
sophisticated methods enjoyed more than 75 % of support from the 
respondents. 
 
? Table 6.2 shows the same picture as far as sales turnover is 
concerned.  Sophisticated capital budgeting evaluation techniques 
are used by the vast majority of respondents for both sales turnover 
intervals.  The NPV method is once again the most popular.  
Unsophisticated evaluation techniques once again enjoyed little 
support. 
 
? Table 6.3 shows the same results as before.  The NPV method is 
used (over all ranges of number of employees) by more 
respondents than any other method.  This is once again followed 
(varying degrees of support) by the other sophisticated capital 
budgeting evaluation techniques.  The same pattern, as before, is in 
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evidence, namely, that the unsophisticated techniques are not used 
nearly as widely as the sophisticated techniques.  
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CHAPTER 7 
SUMMARY AND CONCLUSIONS 
 
 
 
7.1 INTRODUCTION 
 
As stated in Chapter 1, the goal of the firm is to maximise 
shareholders’ wealth.  In order for a firm to maximise the shareholders’ 
wealth, the first two decision-making processes, the investment 
decision and the financing decision, are crucial decision-making 
processes and form part of the capital budgeting process.  
 
Against the knowledge of these crucial decision-making processes, the 
main purpose of this research has been to learn more about the types 
of capital budgeting evaluation techniques used by firms, registered 
with PERCCI, in the Nelson Mandela Metropole.  
 
This was done by performing an in-depth study on capital budgeting 
evaluation techniques presented by the normative theories. 
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The empirical survey entailed a number of personal interviews which 
were directed at some business entities, registered with PERCCI, 
within the Nelson Mandela Metropole. 
 
In the rest of the chapter, the outstanding empirical findings will be 
summarised that emerged from the empirical survey conducted.  After 
this, areas for possible future research are considered. 
 
7.2 OUTSTANDING FINDINGS AS RELATED TO THE RESEARCH 
OBJECTIVES 
 
The findings of the empirical surveys and the interpretation thereof 
cannot supply answers on all aspects relating to the types of capital 
budgeting evaluation techniques used.  However, it is the belief that the 
findings of this study do provide valuable insight and understanding 
about the primary capital budgeting technique used by the firms in the 
Nelson Mandela Metropole. 
    
7.2.1 Findings:  Research objective one 
 
The findings can conclude from the research which was conducted, 
that it is clear that 85,9 % of the respondents do make use of a capital 
budgeting process.  The sophisticated capital budgeting evaluation 
techniques are used more than the unsophisticated capital budgeting 
evaluation techniques to evaluate the feasibility of investment 
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proposals.  The NPV method seems to be the sophisticated capital 
budgeting evaluation technique used mostly by the respondents in the 
Nelson Mandela Metropole and under unsophisticated capital 
budgeting evaluation techniques, the Payback method is used more 
than the other unsophisticated evaluation techniques.  
 
7.2.2 Findings:  Research objective two 
 
Comparing the total asset sizes with the primary capital budgeting 
evaluation techniques used for all different ranges, the NPV method is 
the evaluation technique, which is preferred by the respondents to 
evaluate investment proposals.   
 
By comparing all ranges for sales turnover with the primary capital 
budgeting evaluation techniques, the NPV method is once again the 
evaluation technique, which comes out tops for all categories of 
turnover within firms. 
 
When comparing the different size ranges for number of employees 
with the primary capital budgeting evaluation techniques, the NPV 
method is the most popular evaluation technique used to identify the 
most profitable investment proposal.   
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In conclusion, the NPV method is the most crucial capital evaluation 
technique used to determine if the investment proposal is going to 
maximise the shareholders’ wealth.   
 
No statistical significance exists between the size of the firm as 
measured by asset sizes, sales turnover and number of employees 
and the type of capital budgeting evaluation technique used. This is 
clear from the Chi-square tests that the findings for asset sizes (p-value 
= 0.612572), the findings for sales turnover (p-value = 0.622467) and 
the findings for employees (p-value = 0.422791).  For a statistical 
significance to exist, the tests should be at the 5 % level (the p-value 
should be smaller than 0,05). 
 
7.3 AREAS FOR POSSIBLE FURTHER RESEARCH 
  
 The following areas may be further researched: 
 
Firstly, an empirical survey on a national sample basis can be 
performed to determine the types of capital budgeting evaluation 
techniques used in South African businesses.  Thereafter, a 
comparison can be made between Local Survey and National Survey 
for possible differences, which may exist. 
 
Secondly, this will automatically increase the sample size and the 
increase in sample size will highlight and strengthen the significance of 
the current research objectives. 
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Lastly, further research might even highlight the following research 
objectives, such as how the job titles and financial experience of the 
respondents might have an effect on the choice of the primary capital 
budgeting evaluation technique used. 
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Annexure A:  Questionnaire and supporting documents 
 
15 September 2006  
 
Dear Sir / Madam 
 
YOUR OPINIONS:  CAPITAL BUDGETING EVALUATION TECHNIQUES AS USED 
BY YOUR FIRM 
 
The faculty of Business and Economic Sciences at the NMMU is currently engaged 
in an important project regarding capital budgeting evaluation techniques as used by 
firms in the Nelson Mandela Metropole. 
 
Universities are under increasing pressure to serve the community at large and the 
needs of the business community in particular.  We kindly request you to share you 
knowledge with us.  We are well aware that you are inundated with many similar 
requests.  Nevertheless, the success of this project greatly depends on you co-
operation.  You will notice that no confidential information is required. 
 
The purpose of this project, as explained in the questionnaire, is to learn more about 
the uses of capital budgeting evaluation techniques by firms in the Nelson Mandela 
Metropole. 
 
Your co-operation in providing valuable feedback will serve the interest of sound 
education in Management Accounting.  Service to the entire business community will 
at the same time be enhanced. 
 
Please return the completed questionnaire before 6 October 2006. 
 
Yours faithfully 
 
………………..   …………………… 
LIZEL BESTER   GK Hustler 
Research Leader   Promotor 
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STRICTLY CONFIDENTIAL 
QUESTIONNAIRE 
 
 
 
 
 
 
SURVEY ON CAPITAL BUDGETING EVALUATION 
TECHNIQUES AS USED BY FIRMS IN THE NELSON MANDELA 
METROPOLE 
 
 
 
 
 
 
 
 
Research Leader:  L Bester 
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SECTION A 
BIOGRAPHICAL DETAILS 
1.1 What is your job title? 
  
  
  
1.2 How many years of total business experience do you have? 
 0 – 1 year Between 
2 – 5 years 
Between 
6 – 10 years 
More than 10 years, please 
specify 
1.3 How many years of business experience, specifically in the financial function, 
do you have? 
 0 – 1 year Between 
2 – 5 years 
Between 
6 – 10 years 
More than 10 years, please 
specify 
1.4 What are your academic and/or professional qualifications?  
 FIRST ACADEMIC 
QUALIFICATION(S) 
 
 SECOND AND FURTHER 
ACADEMIC QUALIFICATION(S) 
 
 PROFESSIONAL 
QUALIFICATION(S) 
 
1.5 Please state total number of years of post matric studies undertaken? 
               Years 
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SECTION B 
 
GENERAL INFORMATION ON THE CAPITAL BUDGETING PROCESS 
2.1 Does your firm use the capital budgeting process to evaluate 
investment proposals? 
 
YES 
 
NO 
2.2 How often is the capital budgeting process reviewed or revised? 
 ANNUALLY SIX-MONTHLY 
 MONTHLY WEEKLY 
 OTHER, please specify 
  
  
2.3 Does your firm invest in long-term investments? YES NO 
2.4 How often are new long-term investment proposals undertaken? 
 ANNUALLY SIX-MONTHLY 
 MONTHLY WEEKLY 
 OTHER, please specify 
  
  
2.5 Are the capital budgeting evaluation technique calculations done 
by the financial manager?   
 
YES 
 
NO 
2.6 How are these capital budgeting evaluation calculations performed? 
 MANUALLY COMPUTERISED 
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2.7 How often are these capital investments being monitored or reviewed       
to evaluate their performance?  
 ANNUALLY SIX-MONTHLY 
 MONTHLY WEEKLY 
 OTHER, please specify 
  
  
2.8 How many accepted capital investment projects are currently being managed or 
reviewed? 
 1 – 10 11 - 20 21- 30 
 More than 30, please specify 
  
2.9 Who is responsible for monitoring the performance of the capital investment 
projects? 
 FINANCIAL  
DIRECTOR 
FINANCIAL  
MANAGER 
PROJECT 
MANAGER 
 OTHER, please specify 
  
  
2.10 Who is responsible for reviewing the performance of the capital investment 
projects? 
 FINANCIAL  
DIRECTOR 
FINANCIAL  
MANAGER 
PROJECT 
MANAGER 
 OTHER, please specify 
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SECTION C 
 
SPECIFIC CAPITAL BUDGETING EVALUATION TECHNIQUES  
3.1 Which capital budgeting evaluation techniques do your firm use?  
 NET PRESENT 
VALUE (NPV) 
INTERNAL RATE OF 
RETURN (IRR) 
DISCOUNTED  
PAYBACK 
 PAYBACK ACCOUNTING RATE 
OF RETURN (ARR) 
PROFITABILITY 
INDEX  
(PI) 
 OTHER, please specify 
  
  
3.2 Which capital budgeting evaluation technique is the primary choice used for 
final decision-making purposes with regards to investment proposals?  
 NET PRESENT 
VALUE (NPV) 
INTERNAL RATE OF 
RETURN (IRR) 
DISCOUNTED  
PAYBACK 
 PAYBACK ACCOUNTING RATE 
OF RETURN (ARR) 
PROFITABILITY 
INDEX 
(PI) 
 OTHER, please specify 
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3.3 Why is this the primary capital budgeting evaluation technique used in the final 
decision-making process? 
  
  
  
  
  
  
3.4 How long have these capital budgeting evaluation techniques been used in the 
firm? 
 0 – 1 year Between 
2 – 5 years 
Between 
6 – 10 years 
 More than 10 years, please specify 
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SECTION D 
 
FINANCIAL DATA ON THE FIRM 
4.1 How would you briefly describe the main activities of your firm? 
  
  
  
4.2 What is the Rand value of the firm’s turnover or sales per annum? 
 Between 
R1 and  
R5 000 000 
Between 
R5 000 001  
and  
R25 000 000 
Between 
R25 000 001  
and 
R50 000 000 
More than  
R50 000 000 
4.3 What is the book value of the total assets? 
 Between 
R1 and  
R3 000 000 
Between 
R3 000 001  
and  
R10 000 000 
Between 
R10 000 001  
and 
R30 000 000 
More than  
R30 000 000 
4.4 How many people do you currently employ? 
4.5 Is your firm listed on the Johannesburg Stock Exchange (JSE)? YES NO 
      
 
 
 
 
